Method of Production [91.-The irritants recorded in the literature are most varied, ranging from leech bites [7] to insertion of dental tartar and transfer of trachoma.
Traditional knowledge (an individual may produce a local epidemic) based on a desire to avoid permanent injury to sight, and accessibility of material such as condiments, limits the cause as a rule in Allied Territory to the list given below, in which signs peculiar to specific irritants are mentioned. This enables a study of the microscopy of most possible agents to be made in advance.
The general characteristics, though not invariable, are as follows: (1) Improbable aetiology, and unexpected relapse. (2) Exacerbation by ordinary treatment. (3) Secretion catarrhal rather than purulent. (4) Purulent discharge if present most marked in the morning [4] . (5) Striking chemosis with subconjunctival haemorrhage and little discharge [10] . (6) Unilateral. (7) Predominantly affecting lower lid and lower half of the cornea, owing to gravity and the tight fit of the upper lid [15] . (8) Undue prolongation of conjunctivitis following minor corneal injury. CLASSIFICATION "string" themselves on threads of mucus. The Chinese use tobacco as an eye treatment. Cosse and Delord [5] claim that effects of tobacco, snuff and pepper are similar to ipecacuanha. I find tobacco and snuff produce considerable discharge without much cedema.
Ipecacuanha (peculiar to French-speaking armies). Acute variety (B).-Acute, glossy, pale chemosis (due to emetine) without keratitis. Onset twelve hours after insertion, subsides in threedays [8] to three weeks [4] . Chronic variety (from repetition) (B) . Eczema of lids. Lower conjunctiva looks like lean ham or spring catarrh. Finely granular pseudo-trachomatous appearance of upper lid [3] .
(C) Oriental vegetable irritants.-Pulp of jequirity, croton and castor oil seeds: Native troops in the British Army in India [6] . Acute chemosis with small central area of necrosis leading to a local symblepharon.
(D) Unorganized deposits.-Soot (as solid or straw smoke [2] ), slack coal, dust, earth, and cigarette ash: May be found in one lower fornix only, as, being only slightly irritant, they are often inserted just before examination. Must be differentiated from airborne dust which adheres in great amounts to any blob of pus at inner canthus, but only gets into lower fornix in high wind or filthy atmosphere. The injection produced is brighter red than that due to group B.
(E) Calcium salts. Ca(OH)2, CaSO4.-Heavy corneal scarring with a petrifying incrustation of the lashes has been observed from mortar [13] and a conjunctivitis has been produced by toothpaste, the features of which, except that it is both severe and chronic, are unknown to me.
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Section of Ophthalmology 363 (F) Soap is indetectable microscopically, and even in quantity is difficult to identify for forensic purposes unless it contains carbolic acid (Roche Lvnch). As normal pH of the tears is 7 8 and household soap is alkaline, British Drug Houses phenol red paper (pH 6-8 to 8.4) which is yellow or faintlv pink, in normal tears, might be used to detect recent insertion. Catarrhal inflammation, particularlv rosacea, seems to increase the pH a little. Tintometric methods are useless, as the proteins and variable CO2 content of tears prevent an accurate estimate, and good toilet soap is neutral. A slip of old dry soap may even be acid.
(G) Flutids. Urine, petrol, zinc chloride (killed spirit), Odo-Ro-No [16] whose composition is not listed in MIartindale but probably like most deodorants contains betanaphthol.
Signs of the above type, although they indicate probabilities rather than certainties, may be so clear that the surgeon and military or legal authority are convinced.
In other cases where the signs are not clear-cut, to avoid injustice a confirmation by concealed observation or confession mav be necessary. As malingerers do not as a rule wish to blind even one eve permanentlv, an explanation of the serious condition of the eye, plus a query regarding a self-applied "treatment" mav elicit a confession; sometimes direct questioning is enough.
If not, the following methods of examination may clarifv matters:
(1) To exclude natural causes: (a) Syringing of lacrimal sac; (b) consideration of over-treatment (a patch test): (c) exposure of upper fornix (Terson's method [12] ).
(2) Examination of conjunctival smear: Bollack [6] found a marked eosinophilia in the discharge of ten cases of chronic conjunctivitis artefacta. Unfortunately although this is only found naturally in pemphigus, spring catarrh, and the rare "necrotic staphylococcal" conjunctivitis, it may not help much, as it may be peculiar to the rare variety due to ipecacuanha. One of Bollack's cases was of this nature, another caused by an unspecified insecticide, and the other eight were uncertain though probably due to ipecacuanha also. I have never used this test myself.
(3) Culture of conjunctival sac is alleged to be negative in ipecacuanha cases, and frequently so in others. I have found that streptococci or mixed secondarv infection may occur in artefacts due to dust and tobacco.
(4) Occlusive collodion bandage: I have heard senior colleagues describe this measure as impractical, and it is useful only as an in-patient measure, where it can be watched. A small pad onlv should be put over the eve, with several layers of collodion-soaked gauze to follow. Special care should be paid to the upper nasal edge, where it is liable to separate, and the surfaces for adhesion are narrow. Bleg'vad has suggested a mask like the old "P.H." helmet (used in the last war as an antidote to phosgene), with watchglass eyepieces, and an opening for the mouth only. Where continuous observation is not possible, Wright has suggested a tarsorrhaphy complete except for 2 mm. at either end. It is possible that thermoplastic methvlacrylate may solve the mechanical side of this problem.
Clinically, if the eve is irrigated before application, the bandage mav cure the eye in three days. If secondary infection is well established, this mav be exacerbated, and cloud the issue. Collection of discharge.-Technique A: Stiff slightly roughened platinum loop, in collapsible holder, slide in box, and small spirit lamp, should always be carried, as they may be needed at first examination, if suspicions are aroused. At least three blobs of of mucus should be put on a slide, from which all dust has been removed by flaming or careful polishing. Different specimens can be selected under slit-lamp by direct vision, and examined in the next few hours.
Technique B: Rubbing the lid lining with pinshead of absorbent cotton-wool of pyroxylin in forceps may have value when the powder is almost dispersed, but it is difficult to see the powder through the cotton-wool, and more difficult to dissolve pyroxylin in a mixture of ether (1 pt.) and alcohol (2 pts.) than is suggested by Kalt . Gun cotton (cellulose hexanitrate) is quite insoluble. A minor modification [14] , where cotton-wool is put in a watch-glass of water, and dust is collected with an eve-dropper from the upper and lower surfaces of the fluid, has been suggested by Locard.
Technique C: Centrifugalize with Na,CO, to dissolve muIcin, wash and examine Examine these at once, as they will not keep. Compare with permanent specimens or photomicrographs. The iodine green method should be reserved if pepper is suispected, but the others are generally applicable to vegetable material.
Permna-nent specimens for comparison. Most of these have been prepared and photographed by putting on the powder a drop of melted gelatine-glycerine, and a coverslip on a slide. Where iodine or phloroglucin has been used, photographs have been taken immediately. These photographs and their analysis are the original part of this paper. They were produced because the verbal description in other papers left one in some doubt on examining actual cases.
MI\1CROSCOPY OF DEPOSITS
IVegelable irritants (figs. A1, 2 and 3). l\Iustard: This consists of ground-up seeds, and flour, but is sold as a mixed substance, and some of the unstained fresh preparations contain bright yellow patches, which mav be colouring matter.
Transparent cells are visible filled with starch grains, and with a certain amount of starch around them.
Pepper: This is ground-up peppercorn, and consists of masses of yellow thick-walle(d elongated cells, which may be found separately or clumped together-rather like a honeycomb. The cells contain round balls of starch grains, which arc shown stained by iodine. Little of the so-called external striation mentioned by Kalt is visible. With phloroglucin a little non-characteristic tracheid wood can be seen.
Ipecacuanha: It is very difficult to find anything characteristic in this material. Occasionally woody bundles, or tracheids staining yellow with iodine, and red with phloroglucin, can be found. Kalt [1] in actual practice was never able to find traces of wood, and relies upon the smallness of the starch grains, which are unique, for identification.
The only other starch in ordinary use with grains as small as this is rice. As this has been used in face-powder, there might be confusion in a female case, but several face-powders tested recently give no reaction with iodine, so that some other substance may have been substituted instead of rice.
As the picture here is of pulv. ipecac. co. wvhich contains opium and glucose, the crystals which slowly dissolve in water are probably glucose (see fig. A2 ).
Tobacco (pipe, cigarette, and snuff) ( utilizes the dust from a pipe-tobacco pouch, or cigarette case, and, while the description is true for the former, it is not for the latter. Owing to machining in a dry state the hairs are often completely absent from cigarette tobacco fragments, or if present, are simple and sparse. Although these hairs contain essential oils, the Imperial Tobacco Company tell me that their loss is unlikely to affect the flavour of the tobacco but they express no opinion regarding toxicity. Oxalate cells are equally rare. The woody tracheids and veins stain well with phloroglucin, and the cell protoplasm stains a dark brown with iodine. The main distinction from any other leaves, therefore, is the sharp. or even parallel edges due to the cutting machine, which are occasionally found. In snuff, which is more finely ground, one can occasionally identify a piece of leaf of tobacco colour with a vein in it, but there is nothing otherwise distinctive.
Unorganized deposits (figs. Cl, 2 and 3).-It is possible to identify by microscope in the airborne deposit contained by the blob of mucus at the inner canthus, particles of coal, soot, brownish siliceous material, and occasional pieces of straw and horse dung. The constituents vary in proportion with the domicile and recent movement. They are always present in some degree, and form a background together. with globules of mucin to the other substances inserted. A great deal of the deposit is unidentifiable, and the only clue to malicious introduction may be its distribution in the inferior fornix. The deposit is usually limited to the mucous "flytrap" at the inner canthus. Except after exposure to a high wind or unusually filthy atmosphere, it is rare to find it in the fornix itself.
Vertical illumination may facilitate microscopy, as the deposit is largely opaque, but microscopes of this type are rare. Generally speaking, for unorganized deposits chemical analysis is more effective than microscopic [17] , but even when all methods (including spectroscopy) are employed, it may not be possible to state the sources of a given specimen.
Roche Lynch states that unless some unusual substance of a mineral or vegetable nature is common to two specimens of dust it is not possible to show that they have a common source: a sad contrast to the impression gained from detective stories.
The microscopic appearance of the deposits is as follows: Slack oil (Cl): This is found in considerable quantity in the eyes of the inhabitants of mining districts, or people who wait in railway stations on a journey. It consists of metallic pointed opaque, occasionally semi-transparent, particles, which tend to be brownish and iso-diametric.
Sometimes a metallic fracture is visible. Soot (C2) consists of various sized aggregates composed of iso-diametric particles, which when separated from one another are characterized by the extreme fineness down to which they range. Airborne dust ("Ophthalmorrhyposis", from pLw6w "I befoul"): In a city like Leeds almost all eyes contain quantities of both the above substances, together with occasional vegetable debris, like straw. There are also visible brownish semi-transparent irregular sharp-edged pieces of siliceous deposit, which tend to be covered with absorbed soot. When these are separated by ignition, they are recognizable as silica. In the original state they resemble vegetation until treated with hydrochloric acid, in which they are insoluble jC3). Fig. C3 shows rain-gauge deposits, obtained originally by an atmospheric deposition, (on a high roof, and secondly after ignition, leaving the silica with occasional pieces ,of ferruginous material. It seems possible that this deposit may be responsible for the popularity of, and daily use of advertised eye lotions.
House dust (deposited on paper in a drawer): This appears to consist mainly of textile fibres; in this case the specimen is multicoloured, having originated in a carpet. In one case, a patient who used various means to produce conjunctivitis, introduced two pieces of coloured fibre of this type with the dust. (Slide not reproduced.)
Earth: This contains, as a rule, less soot and coal than airborne dust. It, of course, provides particularly in the country, a good deal of the siliceous portion of airborne dust, which in cities comes from the friction of traffic on the roads. Its composition naturally varnes to a certain extent with the locality, but there are very few characteristic features. Lieut.-Colonel R. E. Wright said his experience was concerned with irritant remedies as a cause of blindness in the East rather than the self-inflicted conjunctivitis due to irritants defined by the title of Mr. Foster's paper.
We think of two varieties of self-inflicted injuries: Those produced: deliberately with intent to evade duty such as occur in malingerers in the Forces or civil life, and those, produced because-of some underlying psychogenic affection. These have much in common, but neither offers definite clinical criteria. The malingerer's lesion is frequently one of the lower fornix on one side. One may identify the irritant in situ, or base diagnosis on a localized lesion, its appearance, the type of individual exhibiting it, and intuition; a suspicious history ma-y help. In the Madras hospital "policeman's eye" was diagnosed offhand in Government employees for the most part correctly. Seldom had one to use detective methods. The diagnosis was affirmed and suitable treatment adopted, e.g. pencilling the upper palpebral conjunctiva with 2% silver nitrate. This frequently answered, the patient considering the treatment too great a price to pay. The malingering soldier may require an occlusive bandage. If the cornea is not involved-it seldom is in malingerers-and infection excluded, one may occlude the eye for some days, placing a suitable ointment in the fornix. The eye-pad may be fixed to the circumorbital skin with collodium flexile. A plaster of Paris bandage over a well-padded and bandaged eye can be split behind, removed and refastened any time after setting. The response of the conjunctiva to an irritant varies with the individual. All the appearances of a conjunctivitis artefacta may be produced by a coagulum of 10% protargol. Slaked lime as used by betel chewers in India, portions of chewed tobacco, or anti-gas ointment may only produce a red velvety fornix. Identification of irritants is best left to a chemist with forensic experience. Quicklime produces a violent reaction with conjunctival (and maybe corneal) necrosis. He had seen total hypopyon after a quicklime fornix injury without direct corneal damage. A localized eschar or croupous membrane, on the apposed surfaces of the lower fornix may be suggestive of conjunctivitis artefacta. In such cases one should exclude a Klebs-L6ffler or other virulent infection. A bacteriologist should always be consulted, he may identify an unexpected organism indicating the method of infection.
Excretions may enter the eye deliberately or accidentally. Certain lower fornix eschars and croupous lesions cannot be identified as self-inflicted, even when exhaustive bacteriological investigation proves negative, and microscopy reveals merely eosinophilia with uncharacteristic granulation tissue. These obscure pseudomembranous lesions tend to have sequelae like conjunctival burns. Their surface healing is accompanied by subconjunctival solid cedema, deep fibrous tissue formation, late shrinkage, pocket formation, symblepharon, and sometimes the eventual picture of so-called essential shrinkage. This leads towards a more complex field, the chronic granulomata, outside the subject under discussion.
In psychoneurotics the upper conjunctiva is sometimes the seat of election and the foreign substance perhaps oftener less irritant in type.
Major E. F. King said he felt very much disturbed by Mr. Foster's paper. It seemed that he must have been missing a number of these cases. He had been dealing with Service cases for three years and had been struck by the very great rarity of cases which even aroused suspicion. It was true that he had not carried out all these investigations, which called Proceedings qf the Royal Society of Medicine 22 for the skill of a detective, a chemist, and a psychiatrist, as well as an ophthalmologist. He thought that he had seen only six or eight suspicious cases and always he had found some difficulty in clinching the diagnosis. With regard to the psychological element, he agreed with Colonel Wright that there was the frank malingerer who was fairly easily detected. In addition to the malingerer and the psychoneurotic there was a third group, namely, the half-wit, who, under modern conditions, found himself left behind. He had seen one such case with a self-inflicted conjunctivitis.
There was a condition of the cornea which he had found to be helpful in these cases;
namely, in the lower third of the cornea a curious punctate drying of the epithelium. This was quite sharply confined to the area stated, and was obviously an effect of irritation from the outside.
With regard to occlusion of one eye with a shield or by some other method, this always seemed to raise its own problems. The ventilation of the eye was interfered with, which in itself led to a certain amount of irritation.
Mr. Humphrey Neame said that there had been no great emphasis on the rightor lefthandedness of these persons. It was worth while in suspicious cases testing whether the person was right-handed and right-eyed. He recalled one case in which the left eye was maltreated, and the person was left-handed He was quite convinced from the appearance that this was an artefact.
Mr. Frederick Ridley said that he had a case similar to that described by Major King, which also showed fine superficial staining of the lower half of the cornea. He was almost sure the patient was a malingerer.
This staining might prove to be of real diagnostic importance. He wondered whether Mr. Foster had thought of the use of sodium alginate to pick up and fix fine dust or other material introduced into the conjunctival sac. The sodium salt was precipitated as calcium alginate and the tough jelly so formed was a suitable embedding material for subsequent staining and microscopic examination. A kallodent mask was easily made and was an effective shield if tied above and below the ears and the knot sealed.
Mr. Foster, in replying, said that he regretted he did not know anything about sodium alginate nor had the relationship between rightand left-handedness come within his purview. By analogy with skin diseases there might easily be some relationship between handedness and the inflamed eye.
